Our patient was obese with uncontrolled hypertension and diabetes mellitus. To our knowledge, this is the first case report of a severe desaturation episode in a patient with obesity, hypertension and diabetes mellitus after i.v. nitroglycerine administration due to inhibition of HPV. We initially suggested no correlation between the hypoxia and nitroglycerine in the first
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The hypoxic pulmonary vasoconstriction (HPV) response is an important physiological event for preserving the ventilation/perfusion ratio [1] . It is a selfmodulatory mechanism diverting pulmonary blood flow from poorly ventilated and hypoxic to betterventilated and normoxic lung regions [2, 3] . Anaesthesia accentuates decreases in functional residual capacity (FRC) in patients who are obese compared with individuals who are not obese. The decrease in FRC impairs the ability of obese patients to tolerate even brief periods of apnoea [4] . Besides these common respiratory problems in patients with obesity, any adverse condition disturbing their respiratory physiology may alter oxygen balance. Drugs that interfere with the protective mechanism of HPV may adversely affect gas exchange leading to hypoxaemia [5] . This case report describes severe desaturation episodes in a patient with obesity, hypertension and diabetes mellitus after intravenous (i.v.) nitroglycerine administration.
Case report
A 43-yr-old, morbidly obese (105 kg) man presented to the emergency department with recent-onset abdominal pain, fever (37.3°C), nausea and vomiting. His medical history included poorly controlled hypertension and diabetes mellitus of 5 yr duration. His preoperative blood pressure (BP) was 166/118 mmHg, and an electrocardiogram showed a normal sinus rhythm of 96 min Ϫ1 . Results of his physical examination were normal except for being morbidly obese and having rebound on the right lower quadrant of his abdomen. His white blood cell count was 13 400 mm Ϫ3 , and all other haematological and biochemical blood results were unremarkable. His chest radiograph had no pathological signs. After performing an abdominal ultrasonography, he was transferred to the operating theatre for an appendicectomy.
Routine anaesthesia monitors were applied, and thiopental (5 mg kg Ϫ1 ), fentanyl (2 µg kg Ϫ1 ) and atracurium (0.3 mg kg Ϫ1 ) were administered for the induction of general anaesthesia. The trachea was intubated with an 8.5 mm endotracheal tube with no problem. His heart rate, BP and oxygen saturation (S P O 2 ) measurements after induction were 72 min Ϫ1 , 180/100 mmHg, and 99%, respectively. Anaesthesia was maintained with 1% isoflurane in 40% O 2 : 60% N 2 O. Soon after beginning the operation, the patient's systolic BP suddenly increased to 200 mmHg. Nifedipine 10 mg was administered sublingually. Because there was no change in his BP, 0.5 mg nitroglycerine was administered i.v. The patient's BP gradually decreased to about 140/90 mmHg; however, his S P O 2 measurement also decreased simultaneously to 90% and remained at that level for the next 5 min. After increasing the inspiratory O 2 fraction (F i O 2 ) to 1.0, we suctioned the endotracheal tube and auscultated his chest to be sure that both lungs were ventilated equally. His S P O 2 improved to a maximum of 97%, and his respiratory effort began. However, 10 min later his BP again increased to 190/110 mmHg, and another 0.5 mg nitroglycerine was administered. This time, even though he was breathing effectively, the patient's S P O 2 decreased to 79% at which point-controlled ventilation with 100% O 2 was begun. Arterial blood gas analysis revealed a partial pressure of arterial oxygen (PaO 2 ) of 70 mmHg, partial pressure of carbon di oxide (PaCO 2 ) of 41 mmHg, base deficit of 4.7 mEq L Ϫ1 and pH value of 7.31. As the operation was completed and the patient was awake he was extubated and given 100% O 2 .
His desaturation continued however. The radiograph of his chest was completely normal. We therefore decided to transfer the patient to our surgical intensive care unit (ICU). His first arterial blood gases on arrival to the ICU with oxygen (8 L min Ϫ1 ) by nasal cannula were PaO 2 of 53 mmHg (S P O 2 84%), PaCO 2 of 30 mmHg, base deficit of 4.2 mEq L Ϫ1 and pH value of 7.33. His electrolyte and blood glucose levels were within normal ranges. Within 2.5 h after the initial event, the patient was haemodynamically stable, and his S P O 2 increased gradually to about 98% while supplemental oxygen therapy was gradually decreased to 2 L min Ϫ1 . He was transferred to our general surgery ward later that day and discharged from the hospital 2 days later. hypoxaemia attack and repeated the same dose. After the second hypoxaemia attack, however, we assumed that the nitroglycerine which had been administered twice, was to blame. Even though his desaturation persisted, to prevent his hypertension from becoming more severe, we extubated him and referred him for monitoring in our ICU.
HPV is inhibited by several mediators present in the blood or released from lung parenchyma such as substance P, calcitonin, and atrial natriuretic peptides, and by endothelium-derived vasodilators such as prostacyclin and nitric oxide. It also may be inhibited by vasodilating drugs including calcium channel blockers, nitroglycerine and halogenated anaesthetics [5] . Nitroglycerine-induced hypotension may cause significant impairment in pulmonary gas exchange in patients with normal lung function. In our case, we think that nitroglycerine administration was the primary cause of the hypoxia as the patient became desaturated with the administration of nitroglycerine.
It is known that the vasoconstrictor response of the pulmonary circulation to hypoxaemia and acidosis is different from that of the systemic vasculature and appears to be suited to matching of lung perfusion and ventilation [3] . Hypoxic areas of the lung have reduced blood flow by vasoconstriction [3] . When hypotension is induced in patients with normal pulmonary function, pulmonary artery pressure decreases and the effects of gravity put more blood through dependent areas where most of the shunt units are [6] . Until our administration of nitroglycerine in this patient, his hypertension had, in effect, protected his saturation.
Obesity has been shown to restrict ventilation, especially if the patient is in the supine position. Obesity augments the size of individual fat cells without increasing blood flow and fat tissue mass is thus hypoperfused [4] . In this case, these factors would also have affected our patient's S P O 2 .
In conclusion, administration of drugs interfering with the HPV response, such as nitroglycerine, must be closely monitored, especially in patients with obesity and hypertension.
